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Jarjestelma radiotaajuisen signaalin mittaamiseksi langattomassa 
viestimessa ja piirilevykytkin 

Nyt esilla oleva keksinto kohdistuu oheisen patenttivaatimuksen 1 joh- 
5 danto-osan mukaiseen langattomaan jarjestelmaan. Keksinto kohdistuu 
lisaksi oheisen patenttivaatimuksen 10 johdanto-osan mukaiseen 
menetelmaan. 

Lahettimen radiotaajuusteho voidaan mitata esimerkiksi kytkemalla 
10 lahettimen ulostuloon laite, eli ns. keinokuorma, joka muuntaa olennai- 
sesti kaiken lahettimen ulostuloon syottaman tenon lammoksi, jolloin 
teho voidaan laskea lampotilan muutoksen avulla. Yksi yleisesti kaytet- 
ty menetelma on kayttaa lampoparia, joka kasittaa kaksi yhteen liitettya 
eri metallin palaa, joiden vSliseen liitokseen muodostuu pieni jannite 
15 (ns. termojannite) lampotilan vaikutuksesta. Tama liitokseen muodostu- 
va jannite on hyvin tarkasti verrannollinen liitoksen lampotiiaan. Ongel- 
mana tassa menetelmassa on se, etta se on hyvin hidas ja kallis 
varsinkin korkeilla taajuuksilla. Lampotiiaan perustuvat mittausmene- 
telmat ovat tunnetuista menetelmista tarkimpia radiotaajuustehon 
20 selvittamisessa, mutta ne ovat kuitenkin liian ongelmallisia aaavutetta- 
vaan hydtyyn nahden. 

Yleinen ratkaisu, jolla voidaan valttaa lampotiiaan perustuvien mene- 
telmien kayttd, on tenon mittaus diodin avulla. TallSin langattoman 

25 viestimen lahettimen ulostulo ilmaistaan diodissa ja vahvistetaan 
ilmaistu jannite. jonka perusteella radiotaajuusteho voidaan laskea. 
Radiotaajuusteho (P) saadaan laskettua korottamalla saatu jannite (V) 
toiseen potenssiin ja tulos kerrotaan jollakin sopivalla muuntokertoimel- 
la (esim. P=V 2 (1,25)). Tama menetelma toimii hyvin, edellyttaen etta 

30 lahettimen ja tehonmittarin valinen liitos on hyva. Riittavan luotettavan 
ja hyvalaatuisen liitoksen tekeminen lahettimen ja tehonmittarin valille 
esim. 900 MHzissa ei kuitenkaan ole helppoa. Liitin ja keinokuorma 
voivat aiheuttaa sen, etta diodi muodostaa vain satunnaisesti tehoon 
verrannollisen jannitteen. Tama johtuu sitta, etta diodi ilmaisee vain 

35 lahettimen ulostulon jannitteen, josta saadaan teho olettamalla, etta 
lahettimen virta on suhteessa jannitteeseen. Tama tulee kyseeseen 
vain silloin, kun lahettimen ulostuloon kytketty resistiivinen kuorma on 
olennaisesti yhta suuri kuin lahettimen ulostulon oma impedanssi. 
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Asia muuttuu edelleenkin hankalammaksi kun radiotaajuustehoa 
yritetaan mitata lahettimesta, joka kayttaa jotain digitaalista modulointia 
(esim. TDMA). Esimerkiksi GSM puhelimen lahettimen ulostulo on niin 
5 purskeista ja purskeet niin lyhyita, ettei tavallisilla lineaarisilla tehomit- 
tareilla pystyta seuraamaan ulostulevaa tehoa. Vaikka se olisikin 
mahdollista, ei tehomittarin muodostamasta mrttaustuloksesta ole 
paateltavissa sita, mika olisi muuntokaava mrttaustuloksesta takaisin 
tehoksi. EraSna ratkaisuna on se, etta kaytetaan testauslaitteita, jotka 
10 kayttavat tehokkaita signaalinkasittelyn keinoja laskeakseen radiotaa- 
justehon suoraan regeneroidusta moduloinnista. 

Perinteisesti langattomien viestimien lahettimet on viritetty, testattu 
seka huollettui huoltopisteissa kayttaen ulkoisen antennin liitinta tai 

15 asettamalla antennin tilalle erillinen mittausliitin, jolla voidaan muodos- 
taa galvaaninen yhteys langattoman viestimen ja testauslaitteiston 
valille. Langattomissa viestimissa, joissa on sisainen antenni. ei 
tailaista ulkoisen antennin liitinta yleensa ole. Talloin joudutaan kiytt^- 
man epatarkempaa RF-liitinta' (Radio Frequency), jolloin radiotaajuus- 

20 teho tai muu mitattava ominaisuus, kuten teho, taajuus, herkkyys, 
bittivimesuhde tai modulaatiospektri, mitataan langattoman viestimen 
piirilevylta, vaikka langattoman viestimen omaa antennia ei ole kytketty 
irti. Etenkin tyyppihyvaksynnassa ja prototyyppeja kehitettaessa nama 
radiotaajuiseen signaaliin kohdistuvat mittaukset tulisi suorittaa hyvin 

25 tarkasti ja ilman, etta jouduttaisiin juottamaan piirilevylle ylimaaraisia 
koaksiaalikaapeleita tai kayttamaan ep^tarkkaa RF-liitinta. 

Piirilevylla voi olla myds testikytkin, jolla on edullisesti kaksi eri asen- 
toa. Kun tama testikytkin on kayttdasennossa, radiotaajuinen signaali 

30 kulkee langattoman viestimen piirilevylta langattoman viestimen omalie 
antennille. Kun radiotaajuustehoa halutaan mitata langattomasta 
viestimesta, tama testikytkin kytketaan testiasentoon mittauspaalla, 
jolloin langattoman viestimen oma antenni on kytketty irti mittaustark- 
kuuden parantamiseksi. Talloin radiotaajuinen signaali kulkee langat- 

35 toman viestimen lahettimesta kytkimen ja mittauspaan kautta testaus- 
laitteistolle. Kun tama kytkin on k§yttoasennossa, radiotaajuinen 
signaali kulkee testikytkimen kautta langattoman viestimen omalie 
antennille. Talla menetelmalla saadaan huomattavasti tarkempia 
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tuloksia, kuin silloin kun antennia ei kytketa irti. Edella olevan testikyt- 
kimen huonona puolena on se, etta tama testikytkin tulisi olla langatto- 
man viestimen radiotaajuisissa osissa kaytettavan RF-suojan ulkopuo- 
lella ja mittaus tulisi suorittaa samalta piirilevyn puolelta kuin missa 
5 testikytkin on. Kaytannossa tama tarkoittaa sita, etta langaton viestin 
olisi purettava mittauksen ajaksi. 

On yleista, etta langattomien viestimien piirilevyista pyritaan tekemaan 
yksipuoleisia siten, etta komponentteja juotetaan vain toiselle puolelle 

10 piirilevya. Piirilevyt sinansa voivat tasta huolimatta koostua useista 
johdotuskerroksista. On myoskin yleista, etta antenni sijaitsee toisella 
puolella piirilevya kuin piirilevylle juotetut komponentit. Jos langaton 
viestin tayttaa kummatkin edella mainitut ehdot, edella kuvatun testi- 
kytkimen juottamlnen samalle puolelle piirilevya langattoman viestimen 

15 oman antennin kanssa ei ole mahdollista. Talloin esim. langatonta 
viestinta huollettaessa joudutaan langaton viestin avaamaan, jotta 
radiotaajuusteho voidaan mitata. 

Keksinnon eraSna tarkoituksena on aikaansaada jarjestelma, jonka 
20 avulla langattomasta viestimesta, jossa ei ole ulkoista antennia ja/tai 
antennin liitantaa, pystytaSn mittaamaan radiotaajuisen signaalin 
ominaisuuksia riittavan tarkasti. Keksinnon eraana toisena tarkoitukse- 
na on aikaansaada jarjestelma, jonka avulla mittaus voidaan suorittaa 
nopeasti ja helposti edullisesti siten, etta langatonta viestinta ei tarvitse 
25 purkaa. 

Tama ensimmainen tarkoitus voidaan saavuttaa muodostamalla 
langattoman viestimen piirilevylle testikytkin, jonka alle piirilevyyn on 
muodostettu reika. Taman reian kautta testikytkin voidaan kytkea 

30 mittausasentoon edullisesti mittauspaalla, jolloin langattoman viestimen 
oma antenni on kytketty irti mittaustarkkuuden parantamiseksi. Talloin 
radiotaajuinen signaali kulkee langattoman viestimen lahettimelta 
testikytkimen ja mittauspaan kautta testauslaitteistolle tai painvastai- 
seen suuntaan. Kun tama kytkin on kayttdasennossa, radiotaajuinen 

35 signaali kulkee testikytkimen kautta langattoman viestimen omalle 
antennille. Toinen tarkoitus voidaan saavuttaa silla, etta myds langat- 
toman viestimen kuoreen muodostetaan edella mainitun testikytkimen 
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kohdalle tai sen laheisyyteen radiotaajuustehon mittaamiseen soveltuva 
testausaukko. 

Tasmallisemmin sanottuna keksinnon mukaiselle jarjestelmalle on 
5 tunnusomaista se, mika on esitetty patenttivaatimuksen 1 tunnusmerk- 
kiosassa. Lisaksi keksinnon mukaiselle menetelmalle on tunnusomaista 
se, mika on esitetty patenttivaatimuksen 1 0 tunnusmerkkiosassa. 

Nyt esilla olevalla keksinnolla saavutetaan merkittaVia etuja tunnetun 
10 tekniikan mukaisiin menetelmiin verrattuna. Kun langattoman viestimen 
oma antenni voidaan kytkea irti radiotaajuiseen signaaliin kohdistuvien 
mittausten ajaksi. mittaustarkkuus on huomattavasti parempi. Kun 
testikytkin voidaan kytkea testiaserrtoon toiselta puolelta langattoman 
viestimen piirilevya kuin missa tama testikytkin sijaitsee, testikytkin 
15 voidaan sijoittaa RF-suojalla suojattuun tilaan. TallQin myos kompo- 
nenttien sijoittaminen vain yhdeile puolelle langattoman viestimen 
piirilevyS helpottuu oleellisesti. Lisaksi, jos langattoman viestimen 
kuoreen on muodostettu testausaukko, langatonta viestinta ei tarvitse 
valttamatta purkaa radiotaajuustehon mittaamiseksi. Talloin mittaami- 
20 seen kulunut aika lyhenee huomattavasti, mittaus on hyvin helppo 
suorittaa ja vaara langattoman viestimen sisalla olevien herkkien osien 
rikkoontumiselle on huomattavasti pienempi kuin tunnetun tekniikan 
mukaisia ratkaisuja kaytettaessa. 

25 Keksintda selostetaan seuraavassa tarkemmin viitaten samalla oheisiin 
piirustuksiin, joissa 

kuva 1a esittaa erasta keksinnon mukaista langatonta viestinta, 
jossa testikytkin on kayttSasennossa, periaatteellisena ku- 
30 viona, 

kuva 1b esittaa kuvan 1a mukaista langatonta viestinta til ante ess a, 
jossa testikytkin on testiasennossa, periaatteellisena kuvio- 
na, 



35 



kuva 2 esittaa kuvien 1a ja 1b langatonta viestinta taustapuolelta 
katsottuna. 



Saapunut : 15/ 3/ O 1 O : 1 2 ; 03 2886262 -» PATREK AS IAKASPALVE LU ; Sivu 6 

15/03 '00 10:15 FAX 03 2886262 TAMPEREEN PATENT -»■ PRH @006 



5 



10 



kuva 3 esittaa langattoman viestimen SlM-korttipaikkaan kytketta- 
vaa testikorttia alapuolelta, 

kuva 4 esittaa erasta keksinnon mukaista langatonta viestinta, 
jossa kaytetaan kuvan 3 mukaista testikorttia, periaatteelli- 
sena kuviona. 

kuva 5 esittaa erasta toista langattoman viestimen SlM- 
korttipaikkaan kytkettavaa testikorttia alapuolelta, 

kuva 6 esittaa erasta toista keksinnon mukaista langatonta viestin- 
ta, jossa kaytetaan kuvan 5 mukaista testikorttia, periaat- 
teellisena kuviona. 



15 Kuvissa 1a ja 1b on esitetty eras keksinnon mukainen jarjestelma 
pelkistettyna kuvana. Tama jarjestelma kasittaa edullisesti ainakin 
langattoman viestimen 1, mittauspaan 6 ja testauslaitteen 7. Tama 
testauslaite kasittaa edullisesti ainakin valineet radiotaajuustehon 
mittaamiseksi ja valineet radiotaajuisen testisignaalin sydttamiseksi. 

20 Langaton viestin kasittaa edullisesti ainakin piirilevyn 2, testikytkimen 3, 
antennin 5 ja radio-osan 8. Langattoman viestimen piirilevylle on 
asennettu tama testikytkin, jolla on kaksi eri asentoa. Kun tama testi- 
kytkin on kayttttasennossa eli kiinni (kuva 1a), radiotaajuinen signaali 
kulkee radio-osasta 8 testikytkimen 3 kautta langattoman viestimen 

25 omalle antennille 5. 



Kun radiotaajuustehoa halutaan mitata langattomasta viestimesta 1, 
tama testikytkin 3 kytketaan testiasentoon eli auki (kuva 1b) edullisesti 
mittauspaalla 6. Jotta testikytkin pystyttaisiin avaamaan, piirilevyyn 2 

30 on muodostettu edullisesti ainakin osittain testikytkimen kohdalle 
kytkentaaukko 4, kuten reika tai vastaava, piirilevyn lapaiseva aukko, 
rako, tms., jonka lapi testikytkin voidaan avata mittauspaalla eri puolel- 
ta piirilevya kuin mihin testikytkin on asennettu. Talldin testikytkin 
voidaan suojata ulkoisilta hairioilta riittavan hyvin. Lisaksi komponentti- 

35 en sijoittaminen vain yhdelle puolelle langattoman viestimen piirilevya 
helpottuu oleellisesti. Kun testikytkin on kytketty auki eli testiasentoon, 
langattoman viestimen oma antenni 5 on kytketty irti mittaustarkkuuden 
parantamiseksi. Talloin radiotaajuinen signaali kulkee langattoman 
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viestimen radio-osasta 8 mittauspaan ja kaapelin 1 2 kautta testauslait- 
teelle 7. 



On myos mahdollista, etta kytkentaaukon 4 kautta testikytkin 3 kytke- 
5 taan testiasentoon, mutta tata ei suoriteta mittauspaan 6 avulla. Talloin 
sopivimmin johonkin langattoman viestimen 1 pintaan on muodostettu 
testausliitin (ei esitetty) mittauspaata varten. Testausliitin on kytketty 
testikytkimeen siten, etta kun testikytkin on testausasennossa, testaus- 
liittimen kautta voidaan suorittaa mittaus. Tama testausliitin voi sijaita 
10 esim. langattoman viestimen pohjaliittimen ja latausliittimen vieressa 
langattoman viestimen pohjassa. Kun mittaus halutaan suorittaa, 
mittauspaa kytketaan tahan testausliittimeen ja testikytkin kytketaan 
testausasentoon edullisesti jollakin tahan tarkoitukseen soveltuvalla 
valineella. 

15 

Jotta radiotaajuustehon mittaaminen olisi mahdollisimman nopeata ja 
helppoa, mittaaminen on pystyttava suorittamaan ilman langattoman 
viestimen 1 kuoren 16 (kuva 2) avaamista, jolloin mittaaminen on 
helppoa ja nopeaa. Lisaksi talloin vaara langattoman viestimen sisal la 

20 olevien herkkien osien rikkoontumiselle on huomattavasti pienempi kuin 
jos kotelo olisi avattava ennen mittausten suorittamista. Taman takia 
langattomaan viestimen kuoreen muodostetaan edullisesti testausauk- 
ko 17 sopivimmin siten, etta se on oleellisesti piirilevyyn 2 muodostetun 
kytkentaaukon 4 kohdalla. Taman testausaukon kautta testikytkin 3 

25 voidaan kytkea testiasentoon ja testauslaite voidaan kytkea langatto- 
man viestimen radio-osan 8 ulostuloon. On luonnollisestikin selvaa, etta 
testausaukon ei valttamatta tarvitse olla oleellisesti piirilevyyn muodos- 
tetun reian kohdalla. kunhan testausaukon kautta pystytaan testauskyt- 
kin kytkemaan testiasentoon (auki) ja kSyttdasentoon (kiinni) seka 

30 kytkemaan testauslaite radio-osan ulostuloon. Testausaukko on edulli- 
sesti muodostettu siten, etta se ei nay pu he lint a kaytettaessa. Tallainen 
paikka on esimerkiksi langattoman viestimen akun (ei esitetty) alia, 
jossa se on suojassa ulkopuolisilta vierailta esineilta ja lialta. On myos 
mahdollista, ettei testausaukko ole akun alia, jolloin testausaukko on 

35 edullisesti peitetty suojalla (ei esitetty), kuten tarralla tai kumitulpalla. 

Yksi edullinen tapa kytkea testauslaite 7 langattoman viestimen 1 radio- 
osan 8 ulostuloon on se, etta kytkeminen suoritetaan erillisen testikortin 
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9 (kuva 3) avulla. Tama testikorttt asennetaan edullisesti mittauksen 
ajaksi langattoman viestimen SIM-kortin (subscriber identification 
module) 18 tilalle. TSma testikortti eroaa ulkomuodoltaan tavallisesta 
SIM-kortista siina, etta siina on uloke 15, johon ulokkeeseen testikortin 

5 alapintaan 9a, eli siihen pintaan, joka asetetaan langattoman viestimen 
piirilevya 2 vasten. on muodostettu maadoitusvalineet 10, kuten jouset. 
ja mittausMtanta 11. Lisaksi testikortti on kytketty testauslaitteeseen 7 
kaapelin 12 valityksella. Testikortissa voi olla myos kaikki tavallisen 
SIM-kortin ominaisuudet, jotta langatonta viestinta pystytaan kaytta- 

10 maan radiotaajuustehon mittaamisen aikana. Testikortissa voi olla 
esimerkiksi mikroprosessori ja muistia mm. PIN-koodin (Personal 
Identification Number) sailyttamiseksi. TassS tapauksessa edella 
mainittu testausaukko 17 on SIM-korttipaikan jatke 20, jolloin testikytkin 
3 ja piirilevyyn 2 muodostettu reika 4 on oleellisesti taman SIM- 

1 5 korttipaikan 1 9 jatkeen kohdalla. 

Kun edella mainittu testikortti 9 on asennettu langattomaan viestimeen 
1 SlM-korttipaikkaan 19 stten. etta testikortin alapinta 9a on langatto- 
man viestimen piirilevyfi 2 vasten (kuva 4), jolloin testikytkin 3 on eri 

20 puolella piirilevya kuin testikortti. Testikortin muoto estaa myos sen, 
etta testikortti asennettaisiin vaarin SlM-korttipaikkaan. SlM- 
korttipaikkaan asennettuna testikortti painaa mittauspaata 6 ylospain, 
jolloin mittauspaa pitaa testikytkinta 3 testiasennossa. Mittauspaa on 
tassa tapauksessa sijoHettu kiinteasti langattomaan viestimeen, jolloin 

25 mittauspaa kytketaan testauslaitteeseen testikortin valityksella. Tavalli- 
nen SIM-kortti 18 ei kytke testikytkinta testiasentoon, koska siina ei ole 
testikortin uloketta 15 vastaavaa uloketta, joka avaisi testikytkimen. 
Testikortilla olevat maadoitusvalineet ovat ainakin osittain langattoman 
viestimen piirilevylla olevien yhden tai useamman maadoitusliitannan 

30 13 kohdalla. Lisaksi mittauspaa koskettaa testikortin mittausliitantaa 1 1 
ja testikytkinta, jolloin radiotaajuinen signaali kulkee radio-osasta 8, 
kytkimen 3, mtttauspaan 6, mrttauspinnan 11. testikortin 9 ja kaapelin 
12 kautta testauslaitteelle 7. Kun testikortti poistetaan langattomasta 
viestimesta mittauspaa palautuu esim. palautinjousen 14 avulla ala- 

35 asentoon, jolloin testikytkin sulkeutuu eli palautuu kayttoasentoon. 
Radiotaajuinen signaali kulkee jalleen radio-osasta kytkimen kautta 
langattoman viestimen omalle antennille 5. 
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On myos mahdollista, etta testikortissa 9 (kuva 5) ei ole edella mainit- 
tua uloketta 15. Talloin tama testikortti eroaa ulkomuodoltaan tavalli- 
sesta SIM-kortista siina, etta testikortin alapintaan 9a, eli siihen pin- 
taan, joka asetetaan langattoman viestimen piirilevya 2 vasten, on 

5 muodostettu maadoitusvalineet 10, kuten jouset, ja mittauspaa 6. 
Lisaksi testikortti on kytketty testauslaitteeseen 7 kaapelin 1 2 valityksel- 
la. Tassakin tapauksessa testikortissa voi olla myos kaikki tavallisen 
SIM-kortin ominaisuudet, jotta langatonta viestinta pystytaan kaytta- 
maan radiotaajuustehon mittaamisen aikana. Tassa tapauksessa edella 

10 mainittu testausaukko 17 on SIM-korttipaikassa 19, jolloin testikytkin 3 
ja piirilevyyn 2 muodostettu reika 4 on oleellisesti tamSn testausaukon 
kohdalla. 

Kun edella mainittu testikortti 9 on asennettu langattomaan viestimeen 
15 1 SIM-korttipaikkaan 19 siten, etta testikortin alapinta 9a on langatto- 
man viestimen piirilevya 2 vasten (kuva 6), jolloin testikytkin 3 on eri 
puolella piirilevya kuin testikortti. SIM-korttipaikkaan asennettuna 
testikortissa oleva mittauspaa 6 pitaa testikytkinta 3 testiasennossa. 
Tavallinen SIM-kortti 18 ei kytke testikytkinta testiasentoon, koska siina 
20 ei ole testikortin mittauspaata 6, joka avaisi testikytkimen. Testikortilla 
olevat maadoitusvalineet ovat ainakin osittain langattoman viestimen 
piirilevylia olevien yhden tai useamman maadoitusliitannan 13 kohdalla. 
Kun tama testikortti on asennettuna, radiotaajuinen signaali kulkee 
radio-osasta 8. kytkimen 3, mittauspaan 6, testikortin 9 ja kaapelin 12 
25 kautta testauslaitteelle 7. Kun testikortti poistetaan langattomasta 
viestimesta, testikytkin sulkeutuu eli palautuu kSytteasentoon. Radiotaa- 
juinen signaali kulkee jalleen radio-osasta kytkimen kautta langattoman 
viestimen omalle antennille 5. 

30 On luonnollisestikin selvaa, etta radiotaajuustehon mittaaminen voidaan 
suorittaa myos jollakin muullakin tavalla kuin langattoman viestimen 1 
SIM-korttipaikkaan 19 asennettavan testikortin 9 avulla. Esimerkiksi 
mittausta varten langattomaan viestimeen voidaan muodostaa oma 
paikkansa edella mainitulle testikortille 9. 

35 

Olennaista tassa keksinnfin eraan edullisen suoritusmuodon mukaises- 
sa menetelmassa on se, etta testikytkimen kytkeminen testiasentoon 
suoritetaan eri puolelta langattoman viestimen piirilevya 2 kuin missa 
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testikytkin 3 sijaitsee. Lisaksi oleellista on se, etta mittaaminen suorite- 
taan langattoman viestimen kuorta 16 irroittamatta. 

Selostuksessa on kayty keksintoa lapi radio-osan 8 yhteydessa olevan 

5 lahettimen tapauksessa, mutta on luonnollisestikin selvaa, etta keksin- 
toa voidaan kayttaa myos vastaanottimen tapauksessa. Myos vas- 
taanottimelle tehdaan virityksia ja mittauksia, jolloin mittaustarkkuus on 
tarkeata. Talloin radio-osaan 8 syotetaan testauslaitteelta 7 jotain 
tiettya testisignaalia, jolloin vastaanottimesta voidaan suorittaa tarvitta- 

10 via mittauksia. Tassakin tapauksessa testikytkin 3 kytketaan testiasen- 
toon, jolloin syotettava radiotaajuinen testisignaali ei kulje antennille. 
Tama kytkeminen suoritetaan edullisesti toisella m'rttapaalla (ei esitet- 
ty), jolloin radiotaajuinen testisignaali kulkee edullisesti testauslaitteelta 
7, kaapelin 12 ja testlkytkimen 3 kautta radio-osan yhteydessa olevaan 

15 vastaanottimeen. Mittaus suoritetaan sopivimmin johonkin langattoman 
viestimen pirrtaan muodostetun testausliittimen (ei esitetty) kautta, 
johon mittauspaa 6 sopii, jotta langatonta viestinta ei tarvitsisi purkaa 
mittauksen ajaksi. Testausliitin on kytketty testikytkimeen siten, etta kun 
testikytkin on testausasennossa ja testauslaitteelta syotetaan jotain 

20 tiettya radiotaajuista testisignaalia, testausliittimen kautta voidaan 
suorittaa mittaus. 

Vahvistimen ja testikortin tapauksessa mittapaita 6 on sopivimmin 
kaksi, joista ensimmainen tai toinen mittapaa kytkee testikytkimen 
25 testiasentoon valittomasti tai valillisesti, kun testikortti asetetaan 
langattomaan viestimeen mittausten suorittamiseksi. Talloin ensimmai- 
sen mittapaan kautta vastaanottimeen syotetaan jotain tiettya radiotaa- 
juista testisignaalia ja toisen kautta suoritetaan mittaus. 

30 Vaikka edella keksintoa on selostettu kayttaen esimerkkina mittauksista 
tehon mittausta, on ilmeista. etta keksintoa voidaan kayttaa hyvaksi 
myos radiotaajuustehon mittaamisen lisaksi muiden radiotaajuisen 
signaalin ominaisuuksien mittaamiseen. Mitattava ominaisuus voi olla 
esim. taajuus, herkkyys. bittivirhesuhde tai modulaatiospektri. 

35 

Nyt esilla olevaa keksintoa ei ole rajoitettu ainoastaan edella esitettyi- 
hin suoritusmuotoihin, vaan sita voidaan muunnella oheisten patentti- 
vaatimusten puitteissa. 
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Patenttivaatimukset: 



1 Jarjestelma radiotaajuisen signaalin mittaamiseksi langattomassa 
viestimessa (1). joka jarjestelma kasittaa ainakin testauslaitteiston 
5 (6, 7, 12). joka testauslaitteisto kasittaa ainakin testauslaitteen (7), 

mittauspaan (6) ja valineet (12) sahkoisten signaalien valittamiseksi 
mainittujen testauslaitteen (7) ja mittauspaan (6) valilla, joka langa- 
ton viestin (1) kasittaa ainakin yhden radio-osan (8), piirilevyn (2), 
antennin (5) ja testikytkimen (3), jolla on ainakin kayttoasento. jossa 
10 radiotaajuinen signaali on jarjestetty johdettavaksi langattoman 
viestimen (1) radio-osan (8) ja antennin valilla (5), ja testiasento. 
jossa radiotaajuinen signaali on jarjestetty johdettavaksi langatto- 
man viestimen (1) radio-osan ja testauslaitteen (7) valillS (8) testi- 
kytkimen (3) ja mittauspaan (6) kautta, tunnettu siita, etta olennai- 
15 sesti ainakin osittain testikytkimen (3) kohdalle piirilevyyn (2) on 

muodostettu kytkentaaukko (4), jonka kautta testikytkin (3) on jarjes- 
tetty kytkettavSksi testiasentoon. 

2. Patenttivaatimuksen 1 mukainen jarjestelma, tunnettu siita, etts 
20 radiotaajuisesta signaalista on jarjestetty mitattavaksi jokin suori- 

tuskykyyn vaikuttava ominaisuus, kuten teho, taajuus, herkkyys, bit- 
tivirhesuhde tai modulaatiospektri. 

3. Patenttivaatimuksen 1 tai 2 mukainen jarjestelma, jossa langaton 
25 viestin (1) kasittaa lisaksi ainakin kuoren (16), tunnettu siita. etta 

mainittuun kuoreen (16) on muodostettu oleellisesti ainakin osittain 
kytkentaaukon (4) kohdalle testausaukko (17), jonka testausaukon 
(17) ja kytkentaaukon (4) kautta testikytkin (3) on jarjestetty kytket- 
tavSksi testiasentoon. 



30 



4. Patenttivaatimuksen 1 . 2 tai 3 mukainen jarjestelma, tunnettu siita, 
etta testikytkin on jarjestetty kytkettavaksi testiasentoon mittaus- 
paalla (6). 

35 5. Jonkin patenttivaatimuksen 1-4 mukainen jarjestelma. jossa langa- 
ton viestin (1) kasittaa ainakin yhden piirilevylla (2) olevan maadoi- 
tusliitannan (13), tunnettu siita, etta jarjestelma kasittaa lisaksi ai- 
nakin testikortin (9) ja valineet (19) testikortin kytkemiseksi langat- 
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tomaah viestimeen, joka testikortti (9) on liitetty testauslaitteeseen 
(7) mainituilla valineilla (12) sahkoisten signaalien valittamiseksi, 
joka testikortti (9) on jarjestetty sijoitettavaksi mainittuun valinee- 
seen (19) testikortin kytkemiseksi langattomaan viestimeen, etta 

5 mittauspaa (6) on asennettu langattoman viestimen (1) piirileyylle 

(2) muodostettuun testausaukkoon (4), etta mainittu testikortti (9) 
kasittaa ainakin tilanvaihtovalineet (15), yhden maadoitusliitannan 
(10) ja mittausliitannan (11), jolloin tilanvaihtovalineet (15) on jarjes- 
tetty painamaan mittauspaan (6) valityksella testikytkin (3) testi- 

10 asentoon, jolloin maadoitusvilineet (10) on kytketty sahkoa johta- 

vaan yhteyteen maadoitusliitantaan (13). mittauspaa (6) on kytketty 
sahkoa johtavaan yhteyteen testikytkimeen (3) ja mittauspaa (6) on 
kytketty sahkoa johtavaan yhteyteen mittausliitantaan (11), jolloin 
radiotaajuinen signaali on johdettu langattoman viestimen (1) radio- 

15 osan ja testauslaitteen (7) valilla (8) testikytkimen (3). mittauspaan 

(6) ja testikortin (9) kautta. 

6. Patenttivaatimuksen 5 mukainen jarjestelma, jossa langaton viestin 
(1) kasittaa ainakin mittauspaan palautinelimen (14), tunnettu siita. 

20 etta mittauspaa (6) on asennettu piirilevylle (2) muodostettuun kyt- 
kentaaukkoon (4) siten, etta kun testikortti (9) on poistettu SIM- 
korttipaikasta (19), mittauspaa on vapautunut mittauspaan palauti- 
nelimen (14), kuten jousen, avulla, jolloin testikytkin (3) on palautu- 
nut kayttoasentoon. 

25 

7. Jonkin patenttivaatimuksen 1-4 mukainen jarjestelma, jossa langa- 
ton viestin (1) kasittaa ainakin yhden piirilevylla (2) olevan maadoi- 
tusliitannan (13), tunnettu siita, etta jarjestelma kasittaa lisaksi ai- 
nakin testikortin (9) ja valineet (19) testikortin kytkemiseksi langat- 

30 tomaan viestimeen, joka testikortti (9) on liitetty testauslaitteeseen 

(7) mainituilla valineilla (12) sahkoisten signaalien valittamiseksi, 
joka testikortti (9) on jarjestetty sijoitettavaksi mainittuun valinee- 
seen (19) testikortin kytkemiseksi langattomaan viestimeen mitta- 
uksen suorittamiseksi, etta mainittu testikortti (9) kasittaa ainakin 

35 yhden mittauspaan (6) ja maadoitusliitannan (1 0), jolloin mittauspaa 

(6) on jarjestetty kytkemaan testikytkin (3) testiasentoon, jolloin 
maadoitusvalineet (10) on kytketty sahkoa johtavaan yhteyteen 
maadoitusliitantaan (13) ja mittauspaa (6) on kytketty sahkoa johta- 
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vaan yhteyteen testikytkimeen (3), jolloin radiotaajuinen signaali on 
johdettu langattoman viestimen (1) radio-osan ja testauslaitteen (7) 
valilla (8) testikytkimen (3), mrttauspaan (6) ja testikortin (9) kautta. 

5 8. Patenttivaatimuksen 5, 6 tai 7 mukainen jarjestelma, jossa langaton 
viestin (1) kasittaa ainakin yhden SIM-kortin (18), tunnettu siita, 
etta edella mainRut valineet (19) testikortin kytkemiseksi langatto- 
maan viestimeen kasittavat ainakin yhden SIM-korttipaikan (19), 
johon SIM-kortti (18) on jarjestetty sijoitettavaksi, jolloin edella 
10 mainittu testlkortti (9) on jarjestetty sijoitettavaksi mittausten suorit- 

tamiseksi SIM-kortin (18) tilalle SIM-korttipaikkaan (19). 

9. Patenttivaatimuksen 8 mukainen jarjestelma, tunnettu siita, etta 
testikortti (9) kasittaa elimet ainakin yhden SIM-kortin (18) toimin- 

15 nallisen ominaisuuden toteuttamiseksi, kuten mikroprosessorin ja 

muistia. 

10. Meneteima radiotaajuisen signaaiin mittaamiseksi langattomassa 
viestimessa" (1), jossa menetelmassa radiotaajuustehoa mitataan 

20 testauslaitteiston (6, 7, 12) avulla, joka testauslattteisto kasittaa ai- 

nakin testauslaitteen (7), mittauspaan (6) ja valineet (12) sShkdisten 
signaalien vaiittamiseksi mainittujen testauslaitteen (7) ja mittaus- 
paan (6) valilla. joka langaton viestin (1) kasittaa ainakin yhden ra- 
dio-osan (8), piirilevyn (2), antennin (5) ja testikytkimen (3), jolla on 

25 ainakin kayttoasento, jossa radiotaajuinen signaali johdetaan lan- 
gattoman viestimen (1) radio-osan (8) ja antennin (5) valilla, ja tes- 
tiasento, jossa radiotaajuinen signaali johdetaan langattoman vies- 
timen (1) radio-osan ja testauslaitteen (7) valilla (8) testikytkimen 
(3) ja mittauspaan (6) kautta, tunnettu siita, etta olennaisesti aina- 

30 kin osittain testikytkimen (3) kohdalle piirilevyyn (2) muodostetaan 

kytkentaaukko (4), jonka kautta testikytkin (3) kytketaan testiasen- 
toon. 

11. Patenttivaatimuksen 10 mukainen meneteima, tunnettu siita, etta 
35 radiotaajuisesta signaalista mitataan jotakin suorituskykyyn vaikut- 

tavaa ominaisuutta, kuten tehoa, taajuutta, herkkyytta, brttivimesuh- 
detta tai modulaatiospektria. 
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12. Patenttivaatimuksen 10 tai 11 mukainen menetelma, jossa mene- 
telmassa langaton viestin (1) kasittaa lisaksi ainakin kuoren (16) , 
tunnettu siita, etta mainittuun kuoreen (16) muodostetaan oleelli- 

5 sesti ainakin osittain kytkentaaukon (4) kohdalle testausaukko (17), 

jonka testausaukon (17) ja kytkentaaukon (4) kautta testikytkin (3) 
kytketaan testiasentoon. 

13. Patenttivaatimuksen 10, 11 tai 12 mukainen jarjestelma, tunnettu 
10 siita, etta mittausten suorittamiseksi testikytkin kytketaan testiasen- 
toon mittauspaalla (6). 

14. Jonkin patenttivaatimuksen 10-13 mukainen menetelma. jossa 
menetelmassa langaton viestin (1) kasittaa ainakin yhden piirilevyl- 

15 la (2) oievan maadoitusliitannan (13), tunnettu siita, etta edella 

mainittu testauslaitteisto (6. 7, 12) kasittaa lisaksi ainakin testikortin 
(9) ja valineet (19) testikortin kytkemiseksi langattomaan viesti- 
meen, joka testikortti (9) liitetaan testauslaitteeseen (7) mainituilla 
valineilla (12) sahkoisten signaalien valittamiseksi, joka testikortti 

20 (9) sijoitetaan valineeseen (19) testikortin kytkemiseksi langatto- 

maan viestimeen mittauksen suorittamiseksi, etta mainittu testikortti 
(9) kasittaa ainakin tilanvaihtovaiineet (15). yhden maadoitusliitan- 
nan (10) ja mittausliitinnan (11), jolloin asennettaessa testikorttia 
(9), tilanvaihtovaiineet (15) painaa langattoman viestimen (1) piirile- 

25 vylla (2) olevassa kytkentaaukossa (4) oievan mittauspaan (6) vali- 

tyksella testikytkimen (3) testiasentoon, maadoitusvaiineet (10) kyt- 
keytyy johtavaan yhteyteen maadoitusliitantaan (13), mittauspaa (6) 
kytkeytyy johtavaan yhteyteen testikytkimeen (3) ja mittauspaa (6) 
kytkeytyy sahkoa johtavaan yhteyteen mittausliitantaan (11), joiloin 

30 radiotaajuinen signaali johdetaan langattoman viestimen (1) radio- 
osan ja testauslaitteen (7) valilla (8) mittauspaan (6) ja testikortin 
(9) kautta. 

15. Patenttivaatimuksen 14 mukainen menetelma, jossa menetelmassa 
35 langaton viestin (1) kasittaa ainakin mittauspaan palautinelimen 

(14), tunnettu siita, etta mittauspaa (6) asennetaan piirilevylle (2) 
muodostettuun kytkentaaukkoon (4) siten, etta kun testikortti (9) 
poistetaan SIM-korttipaikasta (19), mittauspaa vapautuu mittaus- 
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pa3n palautinelimen (14). kuten jousen, avulla, jolloin testikytkin (3) 
palautuu kayttoasentoon. 

16 Jonkin patenttivaatimuksen 10-13 mukainen menetelma, jossa 

5 menetelmassa langaton viestln (1) kasittaa ainakin SIM-kortin (18), 

SIM-korttipaikan (19), johon SIM-kortti (18) sijoitetaan, ja ainakin 
yhden piirilevylla (2) olevan maadoitusliitannan (13), tunnettu siita, 
etta edella mainittu testauslaitteisto (6, 7, 12) kasittaa lisaksi aina- 
kin testikortin (9) ja vaiineet (19) testikortin kytkemiseksl langatto- 

10 maan viestimeen, joka testikortti (9) Hitetaan testauslaitteeseen (7) 
mainltuilla valineilla (12) sahkSisten signaalien valittamiseksi, joka 
testikortti (9) sijoitetaan mainittuun vaiineeseen (19) testikortin kyt- 
kemiseksi langattomaan viestimeen mittauksen suorittamiseksi, etta 
mainittu testikortti (9) kasittaa ainakin yhden mittauspaan (6) ja 

15 maadoitusliitannan (10), jolloin asennettaessa testikorttia (9), mit- 
tauspaa (6) kytkee testikytkimen (3) testiasentoon, maadoitusvali- 
neet (10) kytkeytyy sahkoa johtavaan yhteyteen maadoitusliitantaan 
(13) ja mittauspaa (6) kytkeytyy sahkoa johtavaan yhteyteen testi- 
kytkimeen (3), jolloin radiotaajuinen signaali johdetaan langattoman 

20 viestimen (1) radio-osan ja testauslaitteen (7) vaiilla (8) mittaus- 

paan (6) ja testikortin (9) kautta. 

17. Patenttivaatimuksen 14. 15 tai 16 mukainen menetelma. jossa 
menetelmassa langaton viestin (1) kasittaa ainakin yhden SIM- 

25 kortin (18), tunnettu siita, etta edella mainitut vaiineet (19) testikor- 

tin kytkemiseksi langattomaan viestimeen kasittavat ainakin yhden 
SIM-korttipaikan (19), johon SIM-kortti (18) sijoitetaan, jolloin edella 
mainittu testikortti (9) sijoitetaan mittausten suorittamiseksi SIM- 
kortin (18) tilalle SIM-korttipaikkaan (19). 

30 

18. Patenttivaatimuksen 17 mukainen menetelma. tunnettu siita, etta 
testikortti (9) kasittaa elimet ainakin yhden SIM-kortin (18) toimin- 
nallisen ominaisuuden toteuttamiseksi, kuten mikroprosessorin ja 
muistia. 



35 
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(57) Tiivistelma 



Keksinnon kohteena on menetelma radiotaajuisen sig- 
naalin mittaamiseksi langattomassa viestimessa (1). 
Tassa menetelmassa radiotaajuustehoa mitataan testa- 
uslaitteiston (6, 7, 12) avulla, joka kSsrttaa ainakin testa- 
uslaitteen (7), mittauspaan (6) ja valineet (12) sahkoisten 
signaalien vaTitt£miseksi mainittujen testauslaitteen (7) 
ja mittauspaan (6) valilla. Langaton viestin (1) kasittaa 
ainakin yhden radio-osan (8), piirilevyn (2), antennin (5) 
ja testikytkimen (3). TSIIa testikytkimella on ainakin 
kayttdasento, jossa radiotaajuinen signaali johdetaan 
langattoman viestimen (1 ) radio-osan (8) ja antennin (5) 
valilla, ja testiasento, jossa radiotaajuinen signaali joh- 
detaan langattoman viestimen (1) radio-osan ja testaus- 
laitteen (7) valilla (8) testikytkimen (3) ja mittauspaan (6) 
kautta. Piirilevyyn on muodostettu olennaisesti ainakin 
osittain testikytkimen (3) kohdalle kytkentaaukko (4), 
jonka kautta testikytkin (3) kytketaan testiasentoon mit- 
tauspaalla (6). 



Fig. 1a 
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Fig. 6 
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1 



A system for measuring a radio frequency signal in a wireless 
station and a wiring board switch 

The present invention relates to a wireless system according to the 
preamble of Claim 1 . The invention also relates to a method according 
to the preamble of Claim 10. 

The radio frequency power of a transmitter can be measured, for 
example, by coupling to the output of the transmitter a device, a test 
load, which converts essentially all the power fed by the transmitter to 
the output into heat, whereupon the power can be calculated from the 
temperature change. A generally used method is to use a thermo- 
couple, which comprises two pieces of different metals joined together, 
in which the temperature causes a small voltage (so-called thermo 
voltage) to be created in the joint between the metals. This voltage, 
which is created in the joint, is very accurately proportional to the 
temperature of the joint. However, this method has the problem that it is 
very slow and expensive, especially with high frequencies. Measure- 
ment methods based on temperature are the most accurate of the prior 
art methods for determining the radio frequency power, but the prob- 
lems of these methods are unreasonable with regard to the benefit 
gained from them. 

A general solution, by which the use of methods based on temperature 
can be avoided, is the measurement of power by means of a diode. 
Then the output of the wireless station is indicated in a diode and the 
indicated voltage is amplified, whereupon the radio frequency power 
can be calculated. The radio frequency power (P) can be calculated by 
squaring the obtained voltage (V) and multiplying the result by a 
suitable coefficient (for example, P=V 2 (1.25)). This method works well, 
provided that the connection between the transmitter and the power 
meter is good. However, making a sufficiently reliable connection of 
good quality between the transmitter and the power meter at 900 MHz, 
for instance, is not a simple task. The connector and the test load may 
have the effect that the diode creates only randomly a voltage which is 
proportional to the power. This is due to the fact that the diode only 
indicates the voltage of the output of the transmitter, from which the 
power is obtained by assuming that the current of the transmitter is 



proportional to the voltage. This is the case only when the resistive load 
coupled to the output of the transmitter is essentially as high as the self- 
impedance of the output of the transmitter 

The situation becomes even more complicated when radio frequency 
power should be measured from a transmitter using a digital modula- 
tion, such as TDMA. For example, the output of the transmitter of a 
GSM wireless station is to a great extent formed of bursts, and the 
bursts are so short that it is not possible to follow the outcoming power 
with ordinary linear power meters. Even if it were possible, it would not 
be possible to conclude from the measurement result formed by the 
power meter which conversion formula should be used to convert the 
measurement result back to power. One solution would be to use 
testing equipment, which use efficient means of signal processing to 
calculate the radio frequency power directly from the regenerated 
modulation. 

Conventionally, the transmitters of wireless stations have been tuned, 
tested and serviced in service facilities by using an external antenna 
connector or by replacing the antenna with a separate measurement 
connector, which forms a galvanic coupling between the wireless 
station and the testing equipment. Wireless stations with a built-in 
antenna do not usually have such an external antenna connector. In 
that case, a less accurate RF (Radio Frequency) connector must be 
used, whereby the radio frequency power or other property to be 
measured, such as power, frequency, sensitivity, bit error rate or 
modulation spectrum, is measured from the wiring board of the wireless 
station, although the wireless station's own antenna has not been 
disconnected. Especially in type approval and in the development of 
prototypes, these measurements of a radio frequency signal should be 
carried out very accurately and without the need to solder extra coaxial 
cables on the wiring board or to use an inaccurate RF connector. 

The wiring board can also include a test switch, which has preferably 
two different positions. When this test switch is in the operating posi- 
tion, the radio frequency signal proceeds from the wiring board of the 
wireless station to the wireless station's own antenna. When radio 
frequency power should be measured from the wireless station, this 



test switch is switched to the testing position with a measuring head, 
whereupon the wireless station's own antenna is disconnected to 
improve measurement accuracy. Then the radio frequency signal 
proceeds from the transmitter of the wireless station via the switch and 
the measuring head to the testing equipment. When this switch is in the 
operating position, the radio frequency signal proceeds via the test 
switch to the wireless station's own antenna. This method provides 
much more accurate results than a method in which the antenna is not 
disconnected. The test switch described above has the drawback that 
this test switch should be located outside the RF shield used in the 
radio frequency parts of the wireless station, and the measurement 
should be carried out from the side of the wiring board where the test 
switch is. In practice, this means that the wireless station should be 
dismantled for the duration of the measurement. 

It is a common tendency to make the wiring boards of wireless stations 
one-sided by soldering components on one side of the wiring board 
only. In spite of this, the wiring boards as such can consist of several 
layers of wiring. It is also common that the antenna is located on the 
other side of the wiring board than the components that are soldered on 
the wiring board. If the wireless station meets both the conditions 
mentioned above, soldering the test switch described above on the 
same side of the wiring board with the wireless station's own antenna is 
not possible. Then the wireless station must be opened for servicing, 
for example, to enable the radio frequency power to be measured. 

It is a purpose of the invention to provide a system by which it is 
possible to measure the properties of a radio frequency signal from a 
wireless station with no external antenna and/or antenna connection 
accurately enough. A second purpose of the invention is to provide a 
system by which the measurement can be carried out quickly and 
easily, preferably without dismantling the wireless station. 

This first purpose can be achieved by forming a test switch on the 
wiring board of the wireless station, with a hole beneath the test switch 
in the wiring board. Through this hole, the test switch can be switched 
to the measuring position preferably with the measuring head, where- 
upon the wireless station's own antenna is disconnected to improve the 



accuracy of measurement. Then the radio frequency signal proceeds 
from the transmitter of the wireless station via the test switch and the 
measuring head to the testing equipment or to the opposite direction. 
When this switch is in the operating position, the radio frequency signal 
proceeds via the test switch to the wireless station's own antenna. The 
second purpose can be achieved by forming a testing hole, which is 
suitable for measuring the radio frequency power, also in the shell of 
the wireless station at the location of the test switch or in its vicinity. 

To put it more accurately, the system according to the invention is 
characterized in what is set forth in the characterizing part of Claim 1. In 
addition, the method according to the invention is characterized in what 
is set forth in the characterizing part of Claim 10. 

The present invention provides considerable advantages over the prior 
art methods. When the wireless station's own antenna can be dis- 
connected for the duration of the measurement of the radio frequency 
signal, the measuring accuracy is considerably improved. When the 
test switch can be switched to the testing position from the other side of 
the wiring board of the wireless station than the one where this test 
switch is located, the test switch can be placed in a space protected 
with an RF shield. Then it is also much easier to place the components 
on one side of the wiring board of the wireless station only. In addition, 
if a testing hole has been formed on the shell of the wireless station, it 
is not necessary to dismantle the wireless station for measuring the 
radio frequency power. Thus the time needed for the measurement is 
substantially shorter, the measurement is very easy to carry out and the 
danger of sensitive parts in the wireless station being broken is much 
smaller than when using prior art solutions. 

In the following, the invention will be described in more detail with 
reference to the accompanying drawings, in which 

Figure 1 a shows a wireless station according to the invention with the 
test switch in the operating position, as a schematic 
drawing, 



Figure 1b shows the wireless station according to Fig. 1a with the test 
switch in the testing position, as a schematic drawing, 

Figure 2 shows the wireless station according to Figures 1a and 1b 
as seen from the back side. 

Figure 3 shows a testing card to be coupled to the SIM card slot of 
the wireless station from the bottom. 

Figure 4 shows a wireless station according to the invention, in which 
a testing card according to Fig. 3 is used, as a schematic 
diagram. 

Figure 5 shows another testing card to be coupled to the SIM card 
slot of the wireless station from the bottom. 

Figure 6 shows another wireless station according to the invention, in 
which a testing card according to Fig. 5 is used, as a 
schematic diagram. 

Figures 1a and 1b show a system according to the invention as a 
simplified drawing. This system preferably comprises at least a wireless 
station 1, a measuring head 6 and a testing apparatus 7. This testing 
apparatus preferably comprises at least means for measuring radio 
frequency power and means for feeding a radio frequency test signal. 
The wireless station preferably comprises at least a wiring board 2, a 
test switch 3, an antenna 5 and a radio part 8. This test switch, which 
has two different positions, has been installed on the wiring board of the 
wireless station. When this test switch is in the operating position, or 
closed (Fig. 1a), the radio frequency signal proceeds from the radio part 
8 via the test switch 3 to the wireless station's own antenna 5. 

When radio frequency power should be measured from the wireless 
station 1 , this test switch 3 is switched to the test position or open (Fig. 
1b) preferably with the measuring head 6. In order to enable the test 
switch to be opened, there is provided in the wiring board 2, at least 
partly at the location of the test switch, a switching aperture 4, such as 
a hole or a corresponding opening, slot or the like through the wiring 



board, through which the test switch can be opened with the measuring 
head from a different side of the wiring board than where the test switch 
has been installed. Then the test switch can be sufficiently well pro- 
tected from external interference. In addition, it also becomes much 
easier to place the components on one side of the wiring board of the 
wireless station only. When the test switch is switched open or in the 
testing position, the wireless station's own antenna 5 is disconnected to 
improve the accuracy of measurement. Then the radio frequency signal 
proceeds from the radio part 8 of the wireless station via the measuring 
head and cable 12 to the testing apparatus 7. 

It is also possible that the test switch 3 is switched to the testing posi- 
tion through the switching aperture 4, but it is not done with the meas- 
uring head 6. Then the arrangement is preferably such that a testing 
connector (not shown) for the measuring head has been formed on the 
surface of the wireless station 1. The testing connector has been 
coupled to the test switch so that when the test switch is in the testing 
position, the measurement can be carried out through the testing 
connector. This testing connector can be located, for example, beside 
the bottom connector and charging connector of the wireless station on 
the bottom of the wireless station. When the measurement should be 
carried out, the measuring head is connected to this testing connector 
and the test switch is switched to the testing position preferably with an 
instrument suitable for this purpose. 

In order to make the measurement of radio frequency power as quick 
and easy as possible, it should be possible to carry out the measure- 
ment without opening the shell 16 of the wireless station (Fig. 2), which 
would make the measurement a simple and quick operation. In addi- 
tion, the danger of sensitive parts in the wireless station being broken is 
much smaller than in the case that the shell should be opened before 
carrying out the measurement. Because of this, a testing aperture 17 is 
preferably formed in the shell of the wireless station, conveniently so 
that it is essentially at the location of the switching aperture 4 formed in 
the wiring board 2. Through this testing aperture, the test switch 3 can 
be switched to the testing position and the testing apparatus can be 
coupled to the output of the radio part 8 of the wireless station. It is 
naturally clear that the testing aperture need not necessarily be located 



exactly at the hole formed in the wiring board, as long as it is possible 
to switch the test switch to the testing position (open) through the 
testing aperture and to the operating position (closed) and to couple the 
testing apparatus to the output of the radio part. The testing aperture 
has preferably been formed so that it is not visible when the wireless 
station is used. A place like this is, for instance, under the battery (not 
shown) of the wireless station, where it is protected from foreign, 
external objects and dirt. It is also possible that the testing aperture is 
not under the battery, in which case the testing aperture is preferably 
covered (not shown) with a protective sticker or rubber bung. 

One way of coupling the testing apparatus 7 to the output of the radio 
part 8 of the wireless station to advantage is to carry out the coupling 
by means of a separate testing card 9 (Fig. 3). This testing card is 
preferably installed in the place of the SIM card (Subscriber Identifica- 
tion Module) 18 of the wireless station for the duration of the measure- 
ment. In appearance, this testing card differs from an ordinary SIM card 
in that it has a projecting part 1 5, on which there are provided on the 
lower surface 9a of the testing card, the surface which is placed against 
the wiring board 2 of the wireless station, grounding means 10, such as 
springs, and a measuring connection 1 1 . In addition, the testing card is 
coupled to the testing apparatus 7 by means of a cable 12. The testing 
card can also contain all the properties of an ordinary SIM card to 
enable the wireless station to be used during the measurement of the 
radio frequency power. The testing card can contain, for example, a 
microprocessor and memory for saving the PIN code (Personal Identifi- 
cation Number), for example. In this case, the above mentioned testing 
aperture 17 is an extension 20 of the SIM card slot, and thus the test 
switch 3 and the hole 4 formed in the wiring board 2 are located essen- 
tially at the extension of the SIM card slot 19. 

When the above mentioned testing card 9 has been installed in the SIM 
card slot 19 of the wireless station 1 so that the lower surface 9a of the 
testing card is against the wiring board 2 of the wireless station (Fig. 4), 
the test switch 3 is on a different side of the wiring board than the 
testing card. The shape of the testing card also prevents it from being 
installed incorrectly in the SIM card slot. When installed in the SIM card 
slot, the testing card pushes the measuring head 6 upwards, where- 
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upon the measuring head keeps the test switch 3 in the testing position. 
In this case, the measuring head has been placed as fixed in the 
wireless station, and thus the measuring head is coupled to the testing 
apparatus by means of the testing card. An ordinary SIM card 18 does 
not switch the test switch to the testing position, because it does not 
have a projecting part corresponding to the projecting part 15 of the 
testing card, which would open the test switch. The grounding means 
on the testing card are at least partly at the location of one or more 
grounding connections 13 on the wiring board of the wireless station. In 
addition, the measuring head touches the measuring connection 1 1 of 
the testing card and the test switch, whereupon the radio frequency 
signal proceeds from the radio part 8 via the switch 3, measuring head 
6, measuring surface 11, testing card 9 and the cable 12 to the testing 
apparatus 7. When the testing card is removed from the wireless sta- 
tion, the measuring head is returned to the lower position by means of a 
return spring 14, for example, whereupon the test switch is closed, i.e. 
returns to the operating position. The radio frequency signal proceeds 
again from the radio part via the switch to the wireless station's own 
antenna 5. 

It is also possible that the testing card 9 (Fig. 5) does not have the 
projecting part 15 mentioned above. Then the appearance of this 
testing card differs from an ordinary SIM card in that there are provided 
on the lower surface 9a of the testing card, i.e. the surface that is 
placed against the wiring board 2 of the wireless station, grounding 
means 10, such as springs, and a measuring head 6. In addition, the 
testing card is coupled to the testing apparatus 7 by means of a cable 
12. Even in this case, the testing card can also contain all the proper- 
ties of an ordinary SIM card to enable the wireless station to be used 
during the measurement of the radio frequency power. In this case, the 
above mentioned testing aperture 17 is in the SIM card slot 19, and 
thus the test switch 3 and the hole 4 formed in the wiring board 2 are 
located essentially at this testing aperture. 

When the above mentioned testing card 9 has been installed in the SIM 
card slot 19 of the wireless station 1 so that the lower surface 9a of the 
testing card is against the wiring board 2 of the wireless station (Fig. 6), 
the testing switch 3 is on a different side of the wiring board than the 



testing card. When installed in the SIM card slot, the measuring head 6 
in the testing card keeps the test switch 3 in the testing position. An 
ordinary SIM card 18 does not switch the test switch to the testing 
position, because it does not have the measuring head 6 of the testing 
card, which would open the test switch. The grounding means on the 
testing card are at least partly at the location of one or more grounding 
connections 13 on the wiring board of the wireless station. When this 
testing card is installed, the radio frequency signal proceeds from the 
radio part 8 via the switch 3, measuring head 6, testing card 9 and 
cable 12 to the measuring apparatus 7. When the testing card is 
removed from the wireless station, the test switch is closed, i.e. returns 
to the operating position. The radio frequency signal proceeds again 
from the radio part via the switch to the wireless station's own antenna 
5. 

It is naturally clear that the radio frequency power can also be meas- 
ured by some other means than a testing card 9 installed in the SIM 
card slot 19. For example, it is possible to form a dedicated place for 
the above mentioned testing card 9 in the wireless station for meas- 
urement. 

The essential feature of this method according to a preferred embodi- 
ment of the invention is the fact that the switching of the test switch to 
the testing position takes place on a different side of the wiring board 2 
of the wireless station than where the test switch 3 is located. In addi- 
tion, it is essential that the measurement is carried out without removing 
the shell 16 of the wireless station. 

In the above description, the invention was applied to a transmitter of 
the radio part 8, but it is naturally clear that the invention can be applied 
to a receiver as well. Tuning and measurement operations are also 
carried out for receivers, in which case measuring accuracy is an 
important consideration. A certain test signal is then fed to the radio 
part 8 from a testing apparatus 7, whereupon the required measure- 
ments can be carried out from the receiver. In this case the test switch 
3 is also switched to the testing position, in which the radio frequency 
test signal being fed does not proceed to the antenna. This switching is 
preferably carried out with another measuring head (not shown), 
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whereupon the radio frequency test signal proceeds from the testing 
apparatus 7 via the cable 12 and the test switch 3 to the receiver of the 
radio part. The measurement is preferably carried out through a testing 
connector (not shown) provided on the surface of the wireless station, 
on which the measuring head 6 can be fitted, whereby the wireless sta- 
tion need not be dismantled for the duration of the measurement. The 
testing connector has been coupled to the test switch so that when the 
test switch is in the testing position and a certain radio frequency test 
signal is being fed from the testing apparatus, the measurement can be 
carried out through the testing connector. 

When an amplifier and a testing card are involved, there are preferably 
two measuring heads 6, of which the first or second one switches the 
test switch to the testing position directly or indirectly, when the testing 
card is inserted into the wireless station for carrying out the measure- 
ment. Then a certain radio frequency test signal is fed to the receiver 
through the first measuring head, and the measurement is carried out 
through the second measuring head. 

Although the invention was described above with reference to the 
measurement of power, it is obvious that in addition to the measure- 
ment of radio frequency power, the invention can also be used for the 
measurement of other properties of a radio frequency signal. The 
property to be measured can be frequency, sensitivity, bit error rate or 
modulation spectrum, for example. 

The present invention is not limited to the above described embodi- 
ments only, but its details can be modified without departing from the 
scope defined by the attached claims. 
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Claims 

1. A system for measuring a radio frequency signal in a wireless 
station (1), whereby the system comprises at least testing equip- 
ment (6, 7, 12), the testing equipment comprises at least a testing 
apparatus (7), a measuring head (6) and means (12) for transmit- 
ting electrical signals between said testing apparatus (7) and meas- 
uring head (6), and the wireless station (1) comprises at least one 
radio part (8), a wiring board (2), an antenna (5) and a test switch 
(3), which has at least an operating position, in which the radio fre- 
quency signal is arranged to be directed between the radio part (8) 
of the wireless station (1) and the antenna (5), and a testing posi- 
tion, in which the radio frequency signal is arranged to be directed 
between the radio part of the wireless station and the testing appa- 
ratus (7) via the test switch (3) and the measuring head (6), charac- 
terized in that a switching aperture (4) is provided in the wiring 
board (2) essentially at least partly at the location of the test switch 
(3), through which aperture the test switch (3) is arranged to be 
switched to the testing position. 

2. A system according to Claim 1 , characterized in that a property of 
the radio frequency signal, such as power, frequency, sensitivity, bit 
error rate or modulation spectrum, which has an effect on the per- 
formance, is arranged to be measured. 

3. A system according to Claim 1 or 2, in which the wireless station (1) 
also comprises at least a shell (16), characterized in that a testing 
aperture (17) is provided in said shell (16) essentially at least partly 
at the location of the switching aperture (4), through which testing 
aperture (17) and switching aperture (4) the test switch (3) is 
arranged to be switched to the testing position. 

4. A system according to any one of the claims 1 , 2 or 3, character- 
ized in that the test switch is arranged to be switched to the testing 
position with the measuring head (6). 

5. A system according to any one of the claims 1 to 4, whereby the 
wireless station (1) comprises at least one grounding connection 
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(13) on the wiring board (2), characterized in that the system also 
comprises at least a testing card (9) and means (19) for coupling 
the testing card to the wireless station, which testing card (9) is 
coupled to the testing apparatus (7) with said means (12) for trans- 
mitting electrical signals, which testing card (9) is arranged to be 
placed in said means (19) for coupling the testing card to the wire- 
less station, that the measuring head (6) is installed in a testing 
aperture (4) formed in the wiring board (2) of the wireless station 
(1), that said testing card (9) comprises at least mode switching 
means (15), one grounding connection (10) and a measuring con- 
nection (11), and the mode switching means (15) are arranged to 
push the test switch (3) to the testing position by means of the 
measuring head (6), whereupon the grounding means (10) are 
coupled to an electrically conductive connection in the grounding 
connection (13), the measuring head (6) is coupled to an electrically 
conductive connection in the test switch (3) and the measuring 
head (6) is coupled to an electrically conductive connection in the 
measuring connection (11), whereupon the radio frequency signal is 
directed between the radio part (8) of the wireless station (1) and 
the testing apparatus (7) via the test switch (3), measuring head (6) 
and testing card (9). 

6. A system according to Claim 5, in which the wireless station (1) 
comprises at least a measuring head returning device (14), charac- 
terized in that the measuring head (6) is installed in a switching 
aperture (4) formed in the wiring board (2) so that when the testing 
card (9) is removed from the SIM card slot (19), the measuring 
head is released by means of the measuring head returning device 
(14), such as a spring, whereupon the test switch (3) returns to the 
operating position. 

7. A system according to any one of the claims 1 to 4, whereby the 
wireless station (1) comprises at least one grounding connection 
(13) on the wiring board (2), characterized in that the system also 
comprises at least a testing card (9) and means (19) for coupling 
the testing card to the wireless station, the testing card (9) is 
coupled to the testing apparatus (7) with said means (12) for trans- 
mitting electrical signals, the testing card (9) is arranged to be 
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placed in said means (19) for coupling the testing card to the wire- 
less station for carrying out the measurement, that said testing card 
(9) comprises at least one measuring head (6) and a grounding 
connection (10), and the measuring head (6) is arranged to switch 
the test switch (3) to the testing position, whereupon the grounding 
means (10) are coupled to an electrically conductive connection in 
the grounding connection (13) and the measuring head (6) is con- 
nected to an electrically conductive connection in the test switch (3), 
whereupon the radio frequency signal is directed between the radio 
part (8) of the wireless station (1) and the testing apparatus (7) via 
the test switch (3), measuring head (6) and the testing card (9). 

8. A system according to any one of the claims 5, 6 or 7, whereby the 
wireless station (1) comprises at least one SIM card (18), charac- 
terized in that the above mentioned means (19) for coupling the 
testing card to the wireless station comprise at least one SIM card 
slot (19), into which the SIM card (18) is arranged to be placed, and 
the above mentioned testing card (9) is arranged to be placed 
instead of the SIM card (18) in the SIM card slot (19). 

9. A system according to Claim 8, characterized in that the testing 
card (9) comprises means for implementing at least one functional 
property of the SIM card (18), such as a microprocessor and 
memory. 

10. A method for measuring a radio frequency signal in a wireless 
station (1), whereby radio frequency power is measured by means 
of testing equipment (6, 7, 12), the testing equipment comprises at 
least a testing apparatus (7), a measuring head (6) and means (12) 
for transmitting electrical signals between said testing apparatus (7) 
and measuring head (6), and the wireless station (1) comprises at 
least one radio part (8), a wiring board (2), an antenna (5) and a 
test switch (3), which has at least an operating position, in which the 
radio frequency signal is directed between the radio part (8) of the 
wireless station (1) and the antenna (5), and a testing position, in 
which the radio frequency signal is directed between the radio part 
(8) of the wireless station (1) and the testing apparatus (7) via the 
test switch (3) and the measuring head (6), characterized in that a 
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switching aperture (4) is formed in the wiring board (2) essentially at 
least partly at the location of the test switch (3), through which 
aperture the test switch (3) is switched to the testing position. 

11. A method according to Claim 10, characterized in that a property 
of the radio frequency signal, such as power, frequency, sensitivity, 
bit error rate or modulation spectrum, which has an effect on the 
performance, is measured. 



12. A method according to Claim 10 or 1 1 , whereby the wireless station 
(1) also comprises at least a shell (16), characterized in that a 
testing aperture (17) is formed in said shell (16) essentially at least 
partly at the location of the switching aperture (4), through which 
testing aperture (17) and switching aperture (4) the test switch (3) is 
switched to the testing position. 

13. A method according to any one of the claims 10, 11 or 12, charac- 
terized in that for carrying out the measurement, the test switch is 
switched to the testing position with the measuring head (6). 

14. A method according to any one of the claims 10 to 13, whereby the 
wireless station (1) comprises at least one grounding connection 
(13) on the wiring board (2), characterized in that the testing 
equipment (6, 7, 12) mentioned above also comprises at least a 
testing card (9) and means (19) for coupling the testing card to the 
wireless station, the testing card (9) is coupled to the testing appa- 
ratus (7) with said means (12) for transmitting electrical signals, and 
the testing card (9) is placed in said means (19) for coupling the 
testing card to the wireless station for carrying out the measure- 
ment, that said testing card (9) comprises at least mode switching 
means (15), one grounding connection (10) and a measuring con- 
nection (11), and when the testing card (9) is installed, the mode 
switching means (15) push the test switch (3) to the testing position 
by means of the measuring head (6) in the switching aperture (4) in 
the wiring board (2) of the wireless station (1), the grounding means 
(10) are coupled to an electrically conductive connection in the 
grounding connection (13), the measuring head (6) is coupled to an 
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electrically conductive connection in the test switch (3) and the 
measuring head (6) is coupled to an electrically conductive 
connection in the measuring connection (11), whereupon the radio 
frequency signal is directed between the radio part (8) of the 
wireless station (1) and the testing apparatus (7) via the measuring 
head (6) and testing card (9). 

15. A method according to Claim 14, in which the wireless station (1) 
comprises at least a measuring head returning device (14), charac- 
terized in that the measuring head (6) is installed in a switching 
aperture (4) formed in the wiring board (2) so that when the testing 
card (9) is removed from the SIM card slot (19), the measuring 
head is released by means of the measuring head returning device 
(14), such as a spring, whereupon the test switch (3) returns to the 
operating position. 

16. A method according to any one of the claims 10 to 13, whereby the 
wireless station (1) comprises at least a SIM card (18), a SIM card 
slot (19) in which the SIM card (18) is placed, and at least one 
grounding connection (13) on the wiring board (2), characterized in 
that the testing equipment (6, 7, 12) mentioned above also com- 
prises at least a testing card (9) and means (19) for coupling the 
testing card to the wireless station, which testing card (9) is coupled 
to the testing apparatus (7) with said means (12) for transmitting 
electrical signals, which testing card (9) is placed in said means 
(19) for coupling the testing card to the wireless station for carrying 
out the measurement, that said testing card (9) comprises at least 
one measuring head (6) and a grounding connection (10), and 
when the testing card (9) is installed, the measuring head (6) 
switches the test switch (3) to the testing position, the grounding 
means (10) are coupled to an electrically conductive connection in 
the grounding connection (13), and the measuring head (6) is 
coupled to an electrically conductive connection in the test switch 
(3), whereupon the radio frequency signal is directed between the 
radio part (8) of the wireless station (1) and the testing apparatus 
(7) via the measuring head (6) and testing card (9). 
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17. A method according to any one of the claims 14, 15 or 16, whereby 
the wireless station (1) comprises at least one SIM card (18), char- 
acterized in that the above mentioned means (19) for coupling the 
testing card to the wireless station comprise at least one SIM card 
slot (19), in which the SIM card (18) is placed, whereupon the 
above mentioned testing card (9) is placed instead of the SIM card 
(18) in the SIM card slot (19) for carrying out the measurements. 

18. A method according to Claim 17, characterized in that the testing 
card (9) comprises means for implementing at least one functional 
property of the SIM card (18), such as a microprocessor and 
memory. 



Abstract 



The invention relates to a method for measuring a radio 
frequency signal in a wireless station (1). In this method, 
radio frequency power is measured by means of testing 
equipment (6, 7, 12), which comprises at least a testing 
apparatus (7), a measuring head (6) and means (12) for 
transmitting electrical signals between said testing appa- 
ratus (7) and measuring head (6). The wireless station 

(1) comprises at least one radio part (8), a wiring board 

(2) , an antenna (5) and a test switch (3). This test switch 
has at least an operating position, in which the radio fre- 
quency signal is directed between the radio part (8) of 
the wireless station (1) and the antenna (5), and a test- 
ing position, in which the radio frequency signal is 
directed between the radio part (8) of the wireless station 
(1) and the testing apparatus (7) via the test switch (3) 
and the measuring head (6). A switching aperture (4) 
has been formed in the wiring board essentially at least 
partly at the location of the test switch (3), through which 
aperture the test switch (3) is switched to the testing 
position with the measuring head (6). 
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Fig. 6 



